The technique for synovial osteochondromatosis of the hip joint could achieve the goals of extensive synovectomy, complete loose body removal, and avoid dislocation of the femoral head, therefore reducing the recurrence rate and surgical complications.
arthrotomy with femoral head dislocation to expose the whole hip joint or an arthroscopic approach to the hip joint and perform surgery has been reported. However, the optimal approach for successfully managing this condition is still controversial. The risk of avascular necrosis caused by femoral head dislocation during the surgery always exists. Inadequate debridement and a relatively high recurrence rate are the main concerns of hip arthroscopy [2, 3, 4, 5] . The posterior approach with preservation of the deep branch of the medial femoral circumferential artery, limited arthrotomy without dislocation of the femoral head, use of an arthroscope to carry out the synovectomy, and loose body removal is our method of treatment for this particular condition. We report two cases of primary synovial osteochondromatosis of the hip joint with a description of their disease courses, radiographic presentations, surgical management, and follow-up results.
Case Report:
Case I A 41-year-old male without any previous trauma history had suffered from disabling right hip pain for more than 3years. Before visiting our institution, he had conservative treatments including analgesics and rehabilitation under the impression of muscle strain; however, the pain got worse. Physical examination of the right hip joint showed limited internal-external rotation, abduction, and adduction. Intraarticular calcified loose bodies filling the hip joint were seen on plain radiographs (Fig. 1) . Magnetic resonance imaging revealed the expansion of the joint capsule containing multiple loose bodiesaround the femoral neck (Fig. 2) . Synovectomy and loose body removal were done through limited hip joint arthrotomy and with the assistance of an arthroscope (Fig. 3) . Histologic study revealed characteristic findings of Milgram Stage II synovial osteochondromatosis. The patient has been followed up for 5years. Subjectively, he has no complaint and full motion of the operated hip joint. Harris hip score improved from pre-operative 60-94 points at the time of the latest followup. He plays volleyball and softball regularly without any problem. The latest follow-up X-rays showed clear a right hip joint without evidence of osteoarthritis or avascular necrosis of the femoral head (Fig. 4) .
Case II
A 32-year-old professional baseball pitcher without any previous trauma history had suffered from left hip joint pain for more than 3years. The pain was severe on rotation of the joint, and his performance was greatly reduced. Physical examination could only detect some weakness of the gluteal muscles. The plain radiograph appeared normal (Fig. 5 ). However, multiple loose bodies were found below the femoral head in the left hip joint by magnetic resonance imaging studies (Fig. 6 ). The patient received operation of the left hip joint. Milgram Stage II synovial osteochondromatosis was confirmed by pathologic examination. He resumed pitching 10months after the operation and is back to his pre-injury level of professional pitching. It has been 2.5 years after his hip joint operation. Subjectively, his hip joint feels normal. Harris hip score was 44 points pre-operatively and has improved to 98 points at the latest follow-up. His latest follow-up X-ray did not have any evidence of degeneration or femoral head avascular necrosis (Fig. 7 ).
Operative technique:
The patient was put in the lateral decubitus position. A Kocher-Langenbeck incision was made. The quadratus femoris tendon was first identified and protected, then the gemelli, obturator internus, and piriformis tendons were divided about 2cm from their bony insertion sites to gain access to the hip joint capsule [6] .The joint capsule was opened using a small T-shaped incision. All accessible loose bodies and proliferative synovium were first removed under direct vision. Manual traction was applied,and an arthroscope was first inserted through the superior aperture into the hip joint; inflow fluid was established parallel to the scope sheath. Arthroscopic shaver with suction drainage and a grasper were put into the inferior, dependent position of the hip joint. Small loose bodies were suctioned out, and the remaining larger loose bodies were taken out by an arthroscopic grasper. A synovectomy was done as completely as possible using an arthroscopic shaver. Special care was taken not to damage the ligamentum teres, though the most difficult loose bodies to be removed were found near it or attached to it. After the work on the inferior hip joint was finished, the scope and the instruments' position were switched to clean the remaining portions of the hip joint. The joint capsule was closed with 1-0 Vicryl. A drain was insertedand the external rotators were then repaired with interrupted 1-0 Vicryl sutures.
Discussion:
As there is no specific symptom and signs and due to its rarity, the diagnosis of hip joint synovial osteochondromatosis is often missed or delayed. Plain radiographs are the initial study tool. However, loose bodies cannot be seen on plain radiograph unless there is calcification or ossification. Magnetic resonance imaging is the most useful diagnostic tool for this disease [7, 8] . The benefit of magnetic resonance imaging is to provide early diagnosis of the disease and to evaluate extra-articular involvements. Synovectomy and loose body removal are the recommended method of treatment. Most authors in the literature support the idea of adequate synovectomy to decrease the disease recurrence rate. Several methods are available to achieve this goal. Arthroscopic synovectomy of the hip joint is technically demanding, and it has difficulty reaching some areas with extensive synovectomy usually being impossible. The recurrence rate after arthroscopic surgery is high, ranging from 7.1% to 39 % [2, 3, 4, 5] . In Boyer and Dorfmann's report, 23of the 111 patients（20.7%）required more than one arthroscopy; 42 of them（37.8%）required open surgery. If the disease was managed by arthroscopy alone, 18 (16.2%) of the 69 patients required further arthroscopies [2] . Five patients received revision arthroscopy in Marchie et al. 's series [3] .Hip arthroscopy is considered most useful when the loose bodies are <10 mm [3] . Open surgery with or without femoral head dislocation is another treatment method [7, 9, 10, 11, 12] . If the femoral head is not dislocated, complete synovectomy and loose body removal could not be easily done or are almost an impossible task. If the femoral head is dislocated, there is always fear of complications such asavascular necrosis of the femoral head, osteoarthritis, trochanteric fixation failure, or ectopic ossification [11, 13] .In Lim et al.'s series, two symptomatic disease recurrences occurred in thirteen hips treated with arthrotomy alone. No recurrence was noted in 21 of the patients treated with femoral head dislocation, but the surgical complication rate was significantly higher in this group of patients [7] . Ganzet al. developed a surgical technique to achieve dislocation of the femoral head without the risk of avascular necrosis [13] . The deep branch of the medial femoral circumferential artery in front of the quadratus femoris tendon, the primary source for blood supply of the femoral head, is protected and the most worrisome iatrogenic complication of posterior arthrotomy, post-operative avascular necrosis of the femoral head, could be prevented [6] . In eight patients with this disease treated with this surgical method, no recurrence or avascular necrosis was found at follow-up [9] . We wanted to achieve our goal of extensive synovectomy, complete loose body removal, and prevention of disease recurrence. On the other hand, we protected the deep branch of the medial femoral circumferential artery and avoided to sacrifice the ligamentum teres. The nerve ending of this ligament has proprioception functions similar to the cruciate ligaments of the knee joint [14] , by preserving the ligament, better functional recovery could be achieved. Thus, it was our final surgical design that we could try to perform the surgery with mini-arthrotomy and use the arthroscope to clean the hip joint. The follow-up results proved our arthroscopic-assisted mini-open surgery of hip joint synovial osteochondromatosis to be a feasible and effective method.
Conclusion:
S u r g i c a l t r e a t m e n t i s i n d i c a t e d f o r s y n o v i a l osteochondromatosis of the hip joint. Our arthroscopicassisted mini-open debridement technique did achieve the goals of extensive synovectomy and complete loose body removal. We also preserved the ligament teres for better functional recovery. The follow-up results were very encouraging. This is, therefore, a viable alternative for orthopedic surgeons to treat this rarely encountered disease. 
